We ask whether ethnic residential segregation influences the future educational careers of children of immigrants in Sweden. We use a dataset comprising a cohort of children who finished compulsory school in 1995 (n = 6,560). We follow these children retrospectively to 1990 to measure neighborhood characteristics during late childhood, and prospectively through 2003 to measure the number of years of education attained thus far. The largest immigrant groups came from Finland, Turkey, former Yugoslavia, Iran and Chile. Our empirical analysis reveals that immigrant children who grow up in neighborhoods with many young coethnics who have limited educational resources, obtain relatively low average grades from compulsory school, and on average, do not attain the same levels of education as do immigrant children who grow up elsewhere. For a minority of immigrant children who lived in neighborhoods with educationally successful young coethnics, we find a positive effect of growing up in an ethnic enclave. Also in this case, the effect of the ethnic environment on future educational attainment is mediated by school results in compulsory school.
Introduction
Sweden has recently witnessed a significant increase in immigration as well as increased ethnic residential segregation (Biterman and Franzén 2007) . Together, these two processes have changed the ethnic composition of the local social spaces in which children of immigrants spend most of their time. The purpose of the present research is to analyze whether and how this kind of spatial segregation during childhood influences the educational careers of individuals with an immigrant background. 1 Our intention is to go beyond the simple question of whether ethnic enclaves are good or bad. It is hard to tell a priori whether sharing one's immediate social environment with persons of the same ethnic origin is positive or negative. The various characteristics of the social environment must first be discerned before hypotheses about the effects of the environment can be formulated (see Cutler, Glaeser and Vigdor 2007) . When the ethnic environment encompasses a high proportion of individuals with advantageous social backgrounds, positive effects of social interaction can be expected. Children growing up in affluent environments can be assumed to perform better than do children with a similar social background but without access to an affluent environment. Inversely, when the ethnic environment consists of a large proportion of individuals from less favorable social
We thank the Swedish Research Council (dnr. 421-2004 -1361 and dnr. 421-2005 -1424 for financial assistance. Direct correspondence to Magnus Bygren, Department of Sociology, Stockholm University, Universitetsvägen 10B, 106 91 Stockholm, circumstances, negative effects of the social interaction may arise. The emergence of such interactional effects may imply that individual social background and the ethnic surroundings interplay in a process where the correlation between origin, school results and educational career is passed along to new generations.
The Pros and Cons of the Ethnic Enclave
The social science literature on the fortunes of immigrants in their host countries has long been dominated by the "assimilation perspective." Proponents of this perspective have traditionally emphasized the importance and desirability of a process resulting in the gradual, but preferably speedy, fusion of immigrants into their new environment and in their becoming "like everyone else." (Gordon 1964; Chiswick 1978; Zhou 1997) According to the assimilation perspective, there are considerable disadvantages associated with residential segregation. The spatial segregation of immigrants and their children from the majority is naturally accompanied by a lack of contact with members of the host society. Segregation also often means that many immigrants live in areas characterized by substantial social problems. Such areas can be assumed to be places where social marginalization is transferred between generations and becomes permanent. In other words, residential segregation can produce obstacles to accumulation of the knowledge and skills necessary for success in adult life. The combination of increased immigration and ethnic segregation has altered the ethnic composition of the local social arenas in which immigrant youth spend their most formative years. Ethnic segregation is a reality in developed countries that have had a large influx of immigrants in the past decades.
More recent research indicates that the assimilation perspective alone may not give the complete picture of the effects of segregation. 2 Many immigrant groups are determined to retain their cultural uniqueness along with strong bonds to their countries of origin (Portes 1995) . Research indicates that belonging to an ethnic minority that forms an ethnic enclave may have both advantages and disadvantages. Concepts such as "ethnic capital" and "quality of the ethnic environment" (Borjas 1995) are used to illustrate the fact that youth originating from countries with strong educational traditions may benefit from close contact with other people from their countries of origin after emigrating. For well-educated and numerically large minorities, residential segregation may facilitate frequent contacts with their own groups and thereby contribute to the preservation of educational traditions (Zhou 1997) . Two assumptions underlie the belief that the ethnic surroundings may have an influence on students' school results and educational careers. First, the social environment has an impact on educational success. Second, coethnicity facilitates in-group contacts. Both these assumptions are supported by sociological research.
A student's close social environment is an important source of norms, role models and information (see Coleman 1988) . Neighborhoods and schools are central places for the formation of peer groups in which individuals influence each other's study habits and aspiration levels, which in turn affect school results and educational careers. When a large proportion of members in the peer group regard high educational ambition levels as self-evident, the probability is relatively high that these aspirations will be diffused throughout the group. Inversely, in a peer group where the norms prohibit being a "nerd," a negative attitude towards achievement in school may become dominant (e.g., Farkas, Lleras and MacZuga 2002; Fordham and Ogbu 1986) . The basic idea here is that aspirations and behavior are formed in interplay between individuals and their social environment. If we think of school performance and the educational career as reflecting individual capacity and individual efforts, social norms and role models may exert a strong influence on effort. Thus, the peer group or the social network to which young people belong may influence their educational performance. The social environment, as a source of information, may also be of importance for the educational career by influencing the choice of school, study program, etc. Through path dependency, these choices may have long-term consequences for the educational careers of children.
Research on social networks has shown that demographic and social factors such as ethnicity, gender and age are important for the formation of social bonds or in-group contacts. These factors are also important for the location of the individuals (centrally or peripherally) within a network (McPherson, Smith-Lovin and Cook 2001) . In accordance with the so-called "similarity attraction" paradigm (Byrne 1971) , close relations are primarily formed between individuals with similar social characteristics. Social similarity functions as a mechanism that facilitates communication, reduces uncertainty, and creates trust and reciprocity in social life (Reskin, McBrier and Kmec 1999) . There are reasons to believe that similar ethnic backgrounds may be significant in the formation of groups in neighborhoods. Empirical studies have shown that strong ethnic networks are prevalent among school youngsters (Portes 1995; Zhou and Bankston 1998) . Young people often say that their closest friends belong to their ethnic groups. Moreover, close contacts within one's ethnic group have been found to have a positive effect on school performance (Portes 1995) .
One important characteristic of enclaves formed by immigrants may be what Coleman (1988) refers to as "intergenerational closure." In social groups where individuals from different generations are acquainted with one another and feel a strong sense of community, the social relations are affected by the high density of the network. These so-called "closed" networks may be especially effective in upholding respect for mutual norms. According to Coleman, in a situation where many parents know the parents of other children living in the same neighborhood, or when these children attend the same schools as their own children, norms dictating diligence and perseverance -and thereby the students' school performance, and educational careers -may be encouraged. The expectation that ethnic groups have a relatively high degree of "intergenerational closure" is based on the fact that there is a high probability that people with the same country of origin, who live close to each other and who often emigrate for similar reasons, know each other and each others' children and maintain strong bonds. There is, in other words, reason to expect that ethnic-based groups in neighborhoods will be characterized by a high degree of solidarity, and that this group affiliation will influence, inter alia, the educational performance of young people.
The point of departure for the present empirical analysis is thus that the social interaction between individuals of the same ethnic background, who live in the same neighborhood, is relatively frequent and therefore consequential for the school performance, educational choices, and future educational career of children growing up there. Similar network mechanisms have been found to influence the accumulation of human capital, the probability of being unemployed, and the probability of becoming a recipient of social welfare (Åslund and Fredriksson 2005; Bertrand, Luttmer and Mullainathan 2000; Borjas 1995; Hedström and Åberg 2005) . Our hypothesis is that social interaction effects on educational careers are double-edged, in that they are conditional on the qualities of the ethnic group exerting the influence. Presumably, an ethnic group constituted by many doctors and lawyers will affect children's educational ambitions differently than will an ethnic group dominated by, say, dishwashers in restaurants and taxi drivers.
Previous Studies of Segregation's Effects on Educational Attainment
Many recent studies in the field of segregation have focused on the question of how social segregation in schools influences students' school performance. The main conclusion reached in Swedish studies is that the social composition of schools influences students' school results. Students who attend schools where high proportions of children have parents with university degrees and low proportions of children from families under economic hardship perform better than do children attending schools with the inverse characteristics. This is the case even when the individual's own social background is accounted for (Erikson 1994) . These results correspond well with results from international (primarily U.S.) research showing that social segregation hinders the school careers of those living in underprivileged areas (Hanushek, Kain and Rivkin 2009; Robertson and Symons 2003; Willms 1986) . At the same time, research shows that the variation in school results found between schools is considerably less than that within schools. This indicates that factors linked to the individual and/or his/her family are more important for school results than are factors found in the school environment per se. There is a related body of studies of neighborhood effects (see Borjas 1995; and reviews by Dietz 2002; Sampson, Morenoff and Gannon-Rowley 2002; Durlauf 2004) , showing that "middle-class" residential areas are associated overall with better school achievement, even after family-of-origin effects have been accounted for (although the causal nature of these associations is contested).
However, as pointed out by several researchers (e.g., Ellen et al. 2002) , we know rather little about the effects of ethnic concentration due to recent immigration.
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The focus of the research (primarily carried out in the United States) has been on effects of racial segregation. The main conclusion generated by this research is that a high concentration of a racial minority tends to depress school achievement (Boozer et al. 1992; Cutler and Glaeser 1997; Hoxby 2000; Hanushek, Kain and Rivkin 2009) . The negative effect of racial concentration is particularly strong for black students, but has a noticeably smaller effect on the achievement of whites and Hispanics (Hanushek, Kain and Rivkin 2009) . Note, however, that the empirical findings in this area are mixed, probably due to differences in methodology and in data (Durlauf 2004; Hanushek, Kain and Rivkin 2009) . Studies of differences in school results between native-born students and those who have immigrated (first-generation immigrants) show that the former demonstrate, on average, better school results. The difference in school results between native students and the children of immigrants (second-generation immigrants) is less pronounced (Portes and MacLeod 1996; Similä 1994; see also Skolverket 2005) . In an analysis of ethnic school segregation and school results in Sweden (Szulkin and Jonsson 2007) , it is shown that ethnic school segregation had negative consequences for first-generation immigrants. Schools with a relatively high number of children born outside Sweden seem to constitute a problematic social environment. Further, Grönqvist (2006) finds that among immigrants in Sweden, the size of the enclave in the municipality negatively affects the probability of graduating from higher education.
Empirical Estimation of Social Interaction Effects
Analyzing how the social environment affects individual outcomes entails several methodological problems (Dietz 2002; Manski 2000) . The fact that the individuals living in different residential environments distinguish themselves in a number of important areas -such as school performance, educational careers, labor market circumstances, criminality and so on -may broadly be seen as being due to selection effects or effects generated in the neighborhoods. Selection effects arise because a prior sorting process causes people in the same social environment to have similar observed and unobserved individual characteristics. One example of this is that children with the same educational or class background tend to grow up in the same neighborhoods. Because social background correlates with school performance, school performance varies between neighborhoods. The differences between neighborhoods with regard to future outcomes may thus be due to students' (pre-selection) social background, not due to (post-selection) neighborhood effects. In order to capture the effects of the social environment, it is therefore necessary to net out potential effects of selection.
Variation in outcomes between neighborhoods may also arise as a consequence of processes occurring after the sorting of individuals to neighborhoods has taken place. First, after moving into a neighborhood, everyone there is subject to influence from all common characteristics of the neighborhood. In the literature, this has been variously termed an effect of the environment (Hedström 2005) , context (Manski 2000) , composition or place (Dietz 2002) . Factors common to all individuals residing in a neighborhood may make all individuals more or less likely to pursue education. For example, a neighborhood's school quality, local labor market conditions and distance to the nearest university are factors that presumably affect all youngsters in their educational choices. Second, within neighborhoods, there may also be social interaction effects. Individuals in the same social environment influence each other. In a neighborhood where many individuals have high educational aspirations, the aspiration level can be raised even among children who originally had a less ambitious attitude. Inversely, a negative attitude toward school performance can "contaminate" children who have been accustomed to producing good school work, drawing them into an oppositional culture of low school effort (cf., e.g., Fordham and Ogbu 1986) . These kinds of processes may give rise to social multiplier effects, where initial small changes in behaviors can, through chain-reactions, give rise to disproportionately large changes in behavior at the group level.
Hypotheses and Empirical Model
The aspect of the neighborhood environment analyzed here is how different properties of ethnic groups within neighborhoods influence individuals within the group in terms of educational pursuits. There are substantial difficulties in attempting to distinguish between selection effects and effects of the neighborhoods' resources, on the one hand, and effects of the social interplay between the individuals in the neighborhoods, on the other. However, our dataset yields good possibilities for dealing with these difficulties. A "naïve" analysis that does not take these problems into consideration risks resulting in upwardly biased estimates, and the effects of the social environment may be a result of mis-specified models. On the other hand, netting out potential selection effects is likely to be accompanied by a reverse risk. Fixed effects of neighborhoods and ethnic groups are probably also proxies for characteristics of the social environment that are actually causally connected to the future educational career (see Bertrand, Luttmer and Mullainathan 2000; Cutler, Glaeser and Vigdor 2007) . This may cause our estimated effects to be overly "conservative." That is, in our attempts to rule out the influence of selection effects, we run the risk of underestimating the actual significance of social influence within ethnic groups on educational careers.
Our analyses are based on the assumption that a common ethnic background raises the interaction frequency, and that persons with the same background represent "significant others" in a social environment. However, social ties with coethnics cannot be assumed a priori to be good or bad for an individual. It is only when social ties give access to rich social resources that positive effects can be expected (cf., Lin 1999) . Thus, we hypothesize that the quality and quantity of the ethnic environment are not independent entities in the creation of ethnic capital. Presumably, the higher Ethnic Environment and Educational Attainment • 1311 the number of coethnics, the larger the effect of the qualitative side on educational attainment. Our empirical model can thus be written as:
The dependent variable EDUC is a measure of the highest educational level (in years) in 2003 for individual i with background in country j and who lived in neighborhood k from 1990 to 1995. The central variables whose effect on the educational career are analyzed are the variables measuring the quantity, QUANT jk (the number of coethnics) and quality, QUAL jk (educational resources of coethnics), of the ethnic group j in neighborhood k. Because the number of coethnics for different ethnic groups as well as their quality varies within neighborhoods, β 1-3 are identifiable. Whether size (β 1 ) of the ethnic enclave per se is related to educational outcomes of its members is an open question. If we are to expect any relationship, it is a negative one, as growing up in a neighborhood with a large ethnic enclave may hamper acquisition of host country language skills. For the qualitative side of the ethnic enclave (β 2 ), we hypothesize that a "high quality" environment results in positive effects for members, and a "low quality" environment in negative effects. The main hypothesis of the present study is, however, that effects of the quantitative side of the ethnic enclave are conditioned by the quality of coethnics in the neighborhood. This hypothesis rests on the assumption that in neighborhoods with many coethnics, the probability is higher that social influence processes endogenously reinforce behaviors and attitudes within the group of coethnics, simply because competing identitybased groups of influence are relatively smaller. To capture the joint effect of quality and quantity we introduce the interaction term (QUANT jk *QUAL jk ) into the equation, and our expectation is that its associated coefficient β 3 is greater than zero.
X ic is a vector including individual or family background characteristics, which we believe play an important role in the individual's educational performance and educational attainment. This vector encompasses the individual's sex, whether the individual is born in Sweden, the education of the parents, whether the parents receive unemployment benefits, whether the parents receive social assistance, and whether the family is intact. To account for the fact that ethnic or national groups may differ with regard to educational traditions and the value attached to higher education, we include fixed effects δ j of the individual's country of origin in the model. Further, neighborhoods may differ systematically with regard to factors affecting the educational attainment among inhabitants, which is why we include a set of neighborhood fixed effects δ k . All neighborhood-specific effects on educational attainment common to individuals within the neighborhood are thereby accounted for. Finally, in order to analyze whether ethnic environment has a direct impact on the educational career, or is mediated through children's school success, we include in X ic the grade point average of the individual in the 9 th grade.
Data
We used a dataset including information on a cohort of all students in the Swedish comprehensive schools, who attended the 9 th grade in 1995. The 9 th grade is the final year in the compulsory Swedish school system, and it is the year in which students (usually) turn 16. The data were obtained from an official school register of 9 th graders, and include information on their final grades. We selected those individuals for whom both parents were born abroad. We matched these data with information on (1. the students' highest education in 2003 (i.e., the year most of them turned 24), (2. their parents' country of birth, education, civil status, social assistance benefits and unemployment benefits, and (3. the country of birth, and education of all individuals above the age of 16 living in their residential area in the years 1990-1995. We matched the data using the individual identification numbers that are used in all official Swedish individual-level registers. Thus, data on students' achievements were combined with information on their families and their neighborhoods. Below, we describe in greater detail how we constructed the variables.
Dependent Variable
Our dependent variable is the highest educational level achieved in 2003. We used the Swedish standard classification of education (Statistics Sweden 1988) and recoded 38 categories of education into their corresponding years of education. In our data, this variable has 10 unique values, ranging from 8 (incomplete compulsory education) to 17 (five years of postsecondary education). We treated this variable as continuous in the statistical models. 
Children and Their Parents
Because of concerns about the protection of privacy, the variable measuring national origin is not a direct indicator of country of birth, but has been collapsed by Statistics Sweden into 28 categories, where relatively small neighboring countries and countries with language similarities have been grouped. The categorization is not ideal, as some groups are very heterogeneous with regard to the countries of origin (e.g., "Asia, other"). In a sensitivity analysis, we included only those individuals for which the exact country of birth is reported, and the results of this analysis did not deviate substantially from the results reported. 4 If the parents were born in two different countries, the mother's is used to designate the child's background. The children of immigrants are either born abroad or in Sweden, and we distinguished between these groups using the variable Born in Sweden with a value 1 if the child was born in Sweden and 0 otherwise. Adopted children were not included in the dataset. The variable Girl has value 1 if the child is a girl, 0 if the child is a boy. The variable Grade point average refers to the child's average of the grade points for 20 subjects, given on a 1-5 scale in the final 9 th compulsory year of education. Individuals whose grade was incomplete (usually because of absence) received a 0, which means that the GPA can range from .0 to 5.0. We distinguished between children living in intact and non-intact families, where we assigned the value 1 to the variable Intact family if the child is living with both biological parents in 1995.
5 Furthermore, we have data on parents' level of education, unemployment experience, and experience of receiving social welfare. We measured these variables in the year when the child left compulsory school, that is, 1995. We used Years of education, highest educated parent to measure the education of the parents jointly. We assigned the value 1 to the variable Parent receives social assistance if the household to which the child belongs received means-tested social assistance during 1995, otherwise 0. We assigned the value 1 to the variable Parent unemployed if at least one of the parents received unemployment benefits during 1995, otherwise 0.
Neighborhoods and Ethnic Environments
We defined a neighborhood using Statistics Sweden's detailed geographical SAMS codes (Small Area Marketing Statistics). These codes have been developed in collaboration with Swedish municipalities, to designate relatively small and socially homogeneous neighborhoods. 6 To avoid conflating family characteristics with neighborhood characteristics, we excluded the individual's family members from the computation of all aggregate neighborhood measures. In the analyses, we distinguished between the quantitative and qualitative side of the student's ethnic environment (cf., Bertrand, Luttmer and Mullainathan 2000) . We also distinguished between the older (23 years +) and younger coethnics (16-22 years) in the neighborhood. We defined the quantitative side of the neighborhood ethnic surrounding to be the natural log of (1. the average number of coethnics 16-22 years of age, and (2. the average number of coethnics 23 years + residing in the neighborhood (or neighborhoods, if they have moved between them) during the years 1990-1995. 7 For the younger coethnics, we defined the qualitative side to be their average grades from compulsory school. For the older coethnics, we defined the qualitative side to be their average years of education. In order to investigate the possibility of multiplicative effects of the quality and quantity of the ethnic environment, we created interaction terms for them. After exclusion of 2,638 individuals with missing values on any of the variables, most commonly because no younger coethnics resided in the neighborhood, we had a sample of 6,560 individuals. We compared the highest education in 2003 for the excluded cases with those included, and the excluded cases had, on average, .3 years more education, suggesting that the immigrant children who are included in our analytical sample fared somewhat worse than did those immigrant children who grew up in neighborhoods without non-family coethnics.
8 Descriptive statistics are presented in Table 1 . One may note the high levels of unemployment and social assistance among the immigrant children's parents. These are a reflection of the precarious labor market situation of immigrants in Sweden, which was aggravated by the recession at the beginning of the 1990s.
Results
To provide an overview of the different fates of the immigrant groups, we list in Table 2 average values of crucial variables for these groups. The groups are ordered according to their size in the sample. There are some noteworthy differences in grades between the ethnic groups. For ethnic groups with at least 100 individuals High grades in compulsory school translate into future success at higher levels of the educational system. There is a correlation between the size of the immigrant group and the average number of coethnics in the neighborhood, but it is far from perfect (r = .58).
In Table 3 , we report the results from six models with estimates of the effects of ethnic environments in neighborhoods on the highest educational level achieved eight years after compulsory school. The first model in Table 3 is the "naïve model," which assumes that the quantitative and qualitative sides of the ethnic environment in neighborhoods are the only factors influencing the children's educational careers. In Model 2, the effects of ethnic environment are estimated controlling for individual and family-related variables. In Model 3, the fixed effects for neighborhoods and ethnic groups are added. For these fixed effects, we defined the neighborhood of an individual to be his or her modal residential neighborhood during the period 1990-1995 (1,797 neighborhoods). In Model 4 , in order to analyze how much of the neighborhood effect is mediated by success in compulsory school, we added the GPA from compulsory school. Finally, in models 5 and 6, the analyses from models 3 and 4 are re-run on a sample restricted to individuals who did not move between neighborhoods during the period 1990-1995.
The first analysis investigates whether there is a correlation between the number of years of education achieved by the individual eight years after compulsory school and the charac- ter of the ethnic environment of the childhood neighborhoods. Model 1 shows that individuals growing up in neighborhoods with a relatively high number of coethnics (both young and adult) have lower performance, in terms of educational careers, than do individuals who lived in neighborhoods with relatively few coethnics. The main effect of the qualitative side of the ethnic environment is small and insignificant. However, the joint effect of the quantitative and qualitative sides of the ethnic environment (the interaction term) is positive and significant. Individuals brought up in neighborhoods with high numbers of coethnics who are well educated (the adult group) or reach high levels of achievement in school (the young group) are characterized by relatively high levels of educational attainment. A joint analysis of the effects of the quantitative and qualitative sides of the ethnic environment is presented in figures 1 and 2. We restrict our predictions to actually observed combinations of quality and quantity. They indicate that there is a critical average level of grades/educational level that conditions whether the increase in number of coethnics is negative or positive for the future educational career. As can be seen in Figure 1 , for individuals growing up in neighborhoods where young coethnics have low average grades, the increase in number of coethnics is negative for individuals' educational attainment. If the average level of degrees is equal to or higher than 3.2, the increase in number of coethnics is positive for educational careers. Similarly, as can be seen in Figure 2 , there appears to be a critical level of about 14 years of education above which increasing numbers of older coethnics have a positive impact on educational careers. However, individuals residing in these kinds of neighborhoods constitute a minority of the immigrant children in our sample: 23 percent grew up in neighborhoods where coethnic youth had average grades equal to or above 3.2, and only 1.2 percent grew up in neighborhoods where adult coethnics had an average education of 14 years or more. It is also worth mentioning that Model 1 accounts only for 3.4 percent of the variance in individuals' years of education, indicating that ethnic environment is not the major source of variation in educational careers of young people of immigrant origin in Sweden.
In Model 2, we add controls for individual-level variables and family background. The idea behind this model is that endogeneity causes an upward bias in estimates of neighborhood effects in Model 1. Families group themselves in residential areas, and children from affluent families have a high probability of ending up in affluent social environments. The opposite can be assumed to be the case for children from families with relatively low resources. Thus, it can be expected that controls for family background will lower the association between ethnic environment and educational career among the individuals studied. The results from the analysis in Model 2 do not unambiguously confirm this presumption. Even though the associations between our two measures of the quantitative side of the neighborhood and the educational careers of the individuals studied are somewhat attenuated, the joint effect of the quantitative and the qualitative sides remains almost unchanged. (5) and (6), the sample is restricted to include only individuals who did not move during 1990-1995. Thus, the results still indicate that there are some negative externalities of the quantitative side of the ethnic environment and some positive externalities of the joint measures of quantity and quality of the ethnic environment for the individual educational careers. Adding measures of individual and family background substantially increases the variance explained. Model 2 accounts for 11.5 percent of the variance in individuals' years of education.
As mentioned previously, our estimates of ethnic surroundings may be biased due to several processes: population sorting (or unobserved neighborhood heterogeneity), environmental characteristics that are common to a neighborhood and that influence all young people and their long-term aspirations and educational careers. Distinguishing effects of the ethnic environment from these alternative sources of influence entails considerable methodological problems. In the analysis above, we have used a relatively "rich" individual-level model. However, we cannot claim that all neighborhood heterogeneity is controlled for in this model. For example, there may be unmeasured neighborhood variables that are related to immigrant children's educational careers, but are unrelated to the measures of social background in the model. If some families with relatively low human capital Note: the values are computed using coefficients in column 1, Table 3 (no controls).
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and/or social problems are characterized by high levels of educational aspiration for their children, they may move to neighborhoods with "positive" social characteristics. In this case, the estimates of the ethnic environment in Model 2 may be upwardly biased. Introducing neighborhood dummies into the equation (Model 3) is an efficient way of dealing with this problem. This procedure allows us to account for all unobserved neighborhood specific effects common for the children residing there. Introducing dummy variables for ethnic groups similarly avoids the problem that ethnic environments may simply mirror varying educational traditions in immigrant groups from different countries rather than the effects of social interaction in an ethnic group in a neighborhood. Model 3 shows the results from the analysis of the effects of ethnic environment, taking into consideration these extensive controls for individual-, ethnic group-and neighborhood-level variables. The effects of ethnic environment are modified with this model specification. The estimates indicating the effects of quantitative and qualitative characteristics of young coethnics in a neighborhood (and their joint effect) are somewhat larger than the corresponding estimates in the previous model. The joint effect of the quantitative and qualitative sides of Note: the values are computed using coefficients in column 1, Table 3 (no controls).
the ethnic environment indicates that sharing an ethnic environment with many young people of the same origin, who are successful in school, creates favorable conditions for a future educational career. The estimates indicating the characteristics of adult coethnics in the same neighborhood are all attenuated towards zero and become statistically insignificant. Thus, the characteristics of the younger group of coethnics seem to matter more in the process of educational attainment. Adding fixed effects for neighborhoods and ethnic groups further increases the variance explained. Model 3 accounts for 15 percent of the variance in individuals' years of education. In Model 4, we add average grades from the 9 th grade into the equation. The main result is that all parameters indicating the effects of the quantitative and the qualitative side of the ethnic environments (and their joint effect) are statistically not different from zero. Thus, the effects that the characteristics of young coethnics in the neighborhood have on future educational career arise on lower educational levels, and disappear when differences in grades from compulsory school are accounted for. It is worth mentioning that the variance explained in Model 4 increases substantially. In this model, about 43 percent of individuals' years of education are accounted for, indicating that the grades from compulsory school are a very important predictor of educational careers.
One problem with many neighborhood effects studies is that neighborhood affiliation is measured for a very limited period of time. Short-term fluctuation and incorrect measurement of neighborhood affiliation then attenuate any true effect of neighborhood. We tried to circumvent this problem by extending the period of time in which we measure neighborhood characteristics from 1990 to 1995. Still, one may argue that children who move during the period in which we measure their neighborhood affiliation should be less affected by the coethnics living there, simply because they fail to get to know the people living there. If this is a real problem, our estimates of neighborhood effects would be biased downwards. To assess the magnitude of this problem, we restricted the sample to include only those children who did not move between neighborhoods during the period in question, and reestimated models 3 and 4. By restricting the sample to this group, it turns out that the coefficients associated with the young ethnic surrounding in the childhood neighborhood increase in both size and significance (Model 5). However, the parameter estimates associated with the adult coethnic surrounding remain low and insignificant. In other words, characteristics of young coethnics growing up in the same neighborhood seem to be important for educational success in this group. The main effects of the quantitative and qualitative sides of the ethnic environment ages 16-22 are negative, and their joint effect is positive.
9 Thus, growing up in a large coethnic community (of young people) seems to be detrimental to education attainment. This effect is, however, conditional on the group's average school success. The joint analysis of the effects of the quantitative and qualitative sides of the ethnic environment presented in Figure 3 indicates that there is a critical average level of grades that conditions for whether the increase in number of coethnics is negative or positive for future educational attainment. We can see that for children growing up in ethnic surroundings with low average grades, an increase in the number of coethnics is negative for their educational attainment. As we found in our "naïve" Model 1, if the average level of grades is equal to or higher than the threshold of 3.2, the increase in number of coethnics is positive. A minority of just 23 percent of the individuals in our sample grew up in neighborhoods where the young coethnics had achieved this or a higher level of grades. The joint effect of quality and quantity is nontrivial, around a six-month to one-year difference in education depending on circumstances in the childhood ethnic enclave.
Adding average grades from the 9 th grade into the equation (Model 6) indicates that the results in Model 5 are fully mediated by success in the compulsory school. That is, all of the effect of the quality and quantity of the ethnic environment in the childhood neighborhood is channeled through grades in the compulsory school.
In summary, the pattern of an increasing effect of coethnic characteristics with an increasing quantity of these coethnics is consistent with our theoretical Note: the values are computed using coefficients in column 5, Table 3 .
expectations: that the joint effect of these factors sum to more than zero. The enclave effects that we were able to identify were fully accounted for by final school results in 9 th grade.
Concluding Discussion
The question asked in this study is whether and how ethnic residential segregation influences the educational careers of immigrant children. The central premise behind the analyses is that a shared ethnic background facilitates social interaction between individuals, and that ethnic enclaves in neighborhoods constitute important socialization arenas for children growing up there. Among other things, interaction within an ethnic group in a neighborhood may influence levels of aspiration, study habits and norms concerning the value of education for an individual.
To understand this social process, we need information on the characteristics of ethnic enclaves. In the empirical analysis, we distinguish between the quantity and quality of ethnic groups within neighborhoods. The quantitative side is the number of coethnics living in the neighborhood. The qualitative side measures the educational resources of the ethnic group in the neighborhood. We expected an environment with many coethnics and relatively limited educational resources to affect educational careers negatively, and an environment with many coethnics and relatively high educational resources to affect educational careers positively. Thus, we believe the direction of the effect of ethnic concentration in a residential area depends to be conditional on the qualities of the ethnic enclave studied (cf., Glaeser, Cutler and Vigdor 2007). We used a dataset comprising a cohort of immigrant children who graduated compulsory school in 1995. We followed these children retrospectively to 1990 to measure neighborhood characteristics during late childhood, and through to 2003 to measure their educational attainment thus far. Our empirical analysis showed that growing up in an ethnic enclave reduces the immigrant children's educational attainment if they reside in the enclave for an extended period of time and if the average educational resources of the young coethnics in their residential area are medium to low. The larger the number of young coethnics in the neighborhood, the more pronounced the negative effect. The effect of the neighborhood is, however, fully captured by the school results from compulsory education. That is, children who grow up in neighborhoods with many young coethnics who have limited educational resources obtain relatively low average grades from compulsory school, and do not continue, on average, to higher levels of education as do children who grow up elsewhere. Although the effects we find are nontrivial, we would like to underscore that the ethnic environment during childhood is not the major source of variation in educational careers of young people of immigrant origin.
Thus, even though its influence on educational careers is limited compared to other factors (e.g., family-related), the downside of the ethnic enclave is visible in our analyses. We also expected that relatively large and resourceful ethnic environments would promote the educational achievement of inhabitants. We do find such a positive effect, but it pertains only to the minority of immigrants who grew up in neighborhoods with educationally successful young coethnics. Also in this case, the effect of the ethnic environment is mediated by results in compulsory school.
Thus, the effect of the ethnic surrounding on later educational attainment builds exclusively on school results achieved in childhood. This result is in line with Heckman's (2006) observation that educational attainment primarily seems to rest on foundations put in place early in life. Heckman's conclusion is based on an analysis of individual achievement tests of very young children. Our data on school grades come from 16-year-old students. Although we lack data on earlier achievements, the result indicates that the direct effect of the childhood environment is relatively limited in time. It is interesting to note that other studies (e.g., Erikson et al. 2005) have shown that the influence of students' social background on their educational careers operates both in terms of school results, "primary effects," and in terms of propensities for transition to higher educational levels, "secondary effects."(cf., Boudon 1974) Our results indicate that the influence of the local ethnic surrounding exclusively can be characterized as a primary effect. Beyond this primary effect, we do not find any remaining effect of the ethnic surrounding that can be classified as secondary (see Åslund et al. 2006 for similar findings).
Our empirical model builds on the fact that the quantity and quality of ethnic groups varies within neighborhoods. This variation allows us to eliminate the influence of unobserved characteristics of neighborhoods and ethnic groups on the analyzed outcome by utilizing fixed effects for neighborhoods and ethnic groups. We believe that this gives us a sound analytical model that can be used for causal analysis of the impact of different characteristics of the ethnic environment in childhood on stratification outcomes later in life. However, the analyses presented here may still have some limitations. The value of continuing to higher education may covary with some (unknown) characteristic within cells defined by ethnic groups and neighborhoods. For example, the better the opportunities for employment in an ethnic enclave, the less essential higher education may be for its inhabitants. If this is the case, our estimated effects may be biased. We would not like to discard this alternative hypothesis altogether, but find it implausible to assume that this kind of mechanism completely confounds our results. Another limitation of the dataset is that the actual interaction frequency between individuals living in an ethnic enclave is unknown. An alternative to the strategy employed here would be to collect representative interview data on the ethnic groups' characteristics, frequency of contact between group members, and group members' attitudes and performances. This type of data, however, does not exist. The, admittedly imperfect, method used here is common in studies where conclusions about possible social interaction effects are drawn from large-scale data (e.g., Bertrand, Luttmer and Mullainathan 2000), but future studies in this area would benefit from using data that provide more accurate measures of the underlying hypothesized process of social influence.
Is it good or bad to grow up in an ethnic enclave? We conclude that, for the educational career, the effect of the ethnic enclave is, as a rule, negative. For the majority of immigrant children, the larger the coethnic community in their neighborhoods, the lower their grades in compulsory school, and as a consequence, the shorter their educational careers. Only a minority of immigrant children who grow up in neighborhoods with a high level of education among coethnics benefit, in terms of educational attainment, from growing up in an ethnic enclave.
Are the results of the present study unique to the Swedish context? We would argue that our results, in an international comparison, are lower bound estimates of the effects of growing up in an ethnic enclave. One of the major goals of the Swedish educational policy has been to decrease the correlation between social background and educational attainment, and inequality of educational opportunity and social inequality is relatively limited in Sweden (Björklund et al. 2005, Erikson and Jonsson 1996) . The variation in school quality between neighborhoods is fairly low, and higher education is heavily subsidized. The role of ethnic isolation, resulting from residential segregation, in the process through which the social advantage of parents translates to the educational career of children, should therefore be rather small in Sweden. Still, our estimates of the effect of growing up in a low-resource ethnic enclave are nontrivial. This suggests the significance of ethnic enclaves, for the future educational career of immigrant youth from such areas, to be rather high in countries and institutional contexts in which there is more ghetto-ization, more variation in standards across neighborhoods, and where there are higher costs associated with higher education. Notes 5. Previous research has shown children who have one Swedish-born and one foreignborn parent are similar to those who have two Swedish-born parents, as far as school results are concerned. The real divide is between those who do not have a Swedishborn parent and thus a non-Swedish language as their mother tongue (Similä 1994) . We only include those who do not have a Swedish-born parent.
6. The number of SAMS areas in Sweden is around 9,000, with an average population of 1,000 persons. A SAMS area is identical to an electoral area in densely populated areas. In less densely populated areas, it is identical to a so-called NYKO area. NYKO areas (nyckelkodområden) are used by the municipalities for descriptive purposes, e.g., to keep track of the population size of different neighborhoods.
7. Most empirical research on neighborhood effects uses data at a single point in time.
As noted by Ellen and Turner (1997) , this approach poses at least two potential problems: (1. measurement error because of random between-year fluctuations in neighborhood characteristics, and (2. insensitivity to the length of time an individual has been exposed to a neighborhood environment. In our study, we try to circumvent these problems by making use of six consecutive yearly observations of neighborhood membership during the period the children are 10 to 16 years of age.
8. To assess whether we could account for the selection process into the sample with our observables, we estimated a regression model including those individuals who were excluded from the analytical sample, for whom we had information on variables other than those measuring the local ethnic community. We could account for the selection effect on educational attainment with controls for ethnic group, parents' education, and dummies for social assistance and whether the family was intact. Thus, we judge the risk of selection bias in our estimated neighborhood-related effects to be low.
9. The negative main effect of average grades is largely a consequence of the coding of the quality/quantity variables, which effectively makes the main effects of the quality*quantity interaction theoretical starting values. None of the children had zero values on either the quality, quantity or interaction variables, which is why the main effect coefficient for quality (and quantity) refers to non-existing children.
